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THEREOF 

Field of the Invention formula 0) appearing 

anti-hyperalgesic agents. 

State of the art . a . known in the literature. 

10 Compounds that possess neotropical are a,r e ad^own, 

,n part.cu.ar, the derivatives substituted " dB ^ 
p^.id.neacetamide are va.id psychotrop.c ^ ,„ p „ am , 

Res. Commun. 16, or, iso 1 * «y » 
15 447. 1982 by Itil et al. belonging to the class mentioned 

above .hers may be oMo. 2 exo t» ^.oxepyeoWln-l-yO bulynmlde 

imidazolic condensed derivatives, in p in WO - 

«,.ori 2 alimidazole (dimiracetam). desenbed in EP 
pyrrolotl ,2-a a imiaazo. v g| 

9309120. and .n J. Med. Cnem.,36. 4214 be . good 
25 Recent*, it has been demonstrated that "«* ra ~* m anti . hype ra.gesic 



30 2002). 

Summary of the Invention 



Summary of the Invention RllhB « u ted blcycllc imidazolones of 

feneele (I), eppeariag hereineHer, »«« •""» 
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torn, nootropic esenbv consequently eeetul in the 

The present compound, ef formula (I) e ^ ^ 

e. men, disorders e, the „„„ „ „ 

compounds of the general formula (I) 



(I) 

O R, 



" :™en^e»^e^ 9 ^«^-™ M9 ™ P ' 



20 



and arylCi^alkyl; 
is chosen among: 



25 



m or more groups ebosen emong M W » ■ ^ 

O. eW. oPtonetty — — * '""^PS tin among hydnw. 
substituted et eny poeitloe by one o, more groups obo 
Mo. amino, cerboxyl. amlnoearbonyl. guanldmyl. 
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from 3 to 8 carbon atoms; , n 
r 3 is chosen among hydrogen. C^alkyl. arylC^altcyl. CONH 2 

^«^^^J?S^^. and heterocydy, 
R4 is chosen among hydrogen. C^alkyl. aryi. ary.v.w 



and 

IT. « - a ra c™,c n«u~ o, b - - — — . ana 
illustrated in detail In the following descnption. 

sets — - - — ° f r m 

the substituent Ri- 

25 substituted. -heterocyclyl" mean single or 

™m.»., optonaUy suMIHuttd; "amWIKyl » I"*— 
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„„h a alkvi moiety connecting the 
having an ary. group, as defined above, and a C M alkyl m 
ary.grouptothepo.ntofsubstitutlon. ^ ary , C „a.ky1 

All the aforesaid Chalky, groups, .nc.ud.ng those being p 

9roup . may be Indifferent* Unear or *™^™^ZsL 2. 

cyclopropyimety. or methylcyctopropyl). Preferred C1-C4 alky, g 

Et i-Pr. i-Bu. and cyclopropylmethyl. 

mspolatolsubsliajlioa. Sne(l 

, B» <M «m - a ry.C„a.M- » **— > • 9"~<> T^T^ to ^he point of 
abova, aoo a C„ alkyl inMy coanactag tha a* HW> » 

substitution. fll(nfinp chlorine, bromine or 

Ls«ao 1 «» 3 aoOaKaaa*. ^^Hn aT=^~ 

coca, cooh. «~ «~ - aa * 

preferably among Me, Et, i-Pr, um, oin, ^ 
25 any position of the group to ^ ^ compounds of formu.a 

Use a optional substituted heterocyciic "^^^ sulphur and 
and comprising up to two hetero atoms chosen between o^g . P 
nitrogen. Ri. R, Ra and R 4 *re chosen among hydrogen. C M alkyl nzy 



30 

and n is equa. to « 1 or 3. substituted , 
Preferably. A Is phenyl, thlenyl.pynay.py ^ 
benzyl or 4-methylbenryl; R, is hydrogen. C« alkyl <to 
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y|)methyl. R* is hydrogen. C« alkyl or benzyl, k 3 

hydrogen, and n is equal to 2. oarbocydte ring containing 

compound. 

group consisting of: _ . 

Ueny.-tetrahydro-1H-p^^ 

5 1-™phen-2-y.-^^ 

1-m-Tolyl-tetrahydro-pyrrololt ,2-a] imidazole-2.5-d.one, 

i ; ( 3.Fluoro-2-methy.-phenylHetrahyd ro -pyrro.o[1.2-a],m 

25 1-4-Chloro-pheny^^^^^ 

25 ^Hydro^pheny,^^^ 

1K 4-Trifl U oromethyl-phenyl)-tetrahydro-pyrro.o[1.2a l ,rn.d 

1-Uethoxy-pheny.)-^ 

i. f 3 4-Dimethyl-phenylHetrahydro-pyrrolo[1.2-al.mioaz 
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H 4-Cn.oro^-m^^^ 

rLethyM-P^^^^^^ 

f SV1-o-To.yl-tetrahydro-pyrro l o[1.2^imidazole-2,5-d.one, 

R Uo-To.yWetrahydro-pyr^^^ 

n ^4 JhenyiH^^^ 

0 ^^^^ 

Lr^Hydroxymethyl-phenylVtetrahydiD.pyrrotoLI ,2-a].m.oaz 

4.(2 5-Dioxo-hexahyd ro .pyrrolo[1.2-a].m,dazol-1-yl)-benzo.c 

15 t-F.uoro^^ 

1-Pyndin-2-y,tetra^^^ 

-J M ethy,Un-2-y.He^^ 

HS-Fluoro-phenyiH^^ 
1 Benzyl-tet ra hydro-pyrrolo[1.2-alimidazole-2,5^ione; 

r b :::rr: rp^rrr^ i - ». — - r - 

" Polt In .J— en tire ,y or parfia.iy resoWed and in *. form of 

30 compounds of formuia (.). or one of the, salts and/or 
comprising the reaction of a compound of formu.a (II) 



20 



1 
1 

25 
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(») 

with a compound of formula (II!) 
A-X 



' ° U) , M H^fined as above for the compounds of 

,n which A. R,. Ra, R* * and n are defined as ab ^ 
formula (.). and X Is a halogen atom, chosen preferably 

When' A is a aromatic ca*ocyolic g.up or a ^^^l^ 
0 above defined, the reaction between the ^J^^ZZ^ 
compound of formula (...) can be conducted accord.ng * th PP 
condtfons of the Goidberg reason ^ solven , 
particular, the compounds of formula 00 are dissolved ^ ^ 

such as A,-methy.pyr ro lidone. together wHh ^ gnd . base 

such as potassium carbonate, at anytempemtu^tw y 

per centage of fonmation f^^Z^^^ at 1-TCX The 
such as a temped of between 60 Cand l^ • ai ^ Qr „ 

such as acetonitrile. methyiene chloride. ^^TJ-Bufy.lm.nc-a- 
oase such as triethylamine. potass.um carbonate 2 W 
25 diethy.amino-l.^imethy.perhydro-1.3^^ ^ 
BEMP). N.N-Diisopropylethylamine (aiso known as 
Zerature such as reflux temperature (60-140'C preferab.y 100 C). 
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10 (iv) 

with a compound of formula (V) 
A-NH 2 

15 (V) 

to obtain a compound of formula (VI) 



20 



25 




(VI) 



H) reaction of the compound of formula ivi, 
compound of formula (Vll) 
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R 4 

(VH) 

to obtain a compound of formula (VHI) 

5 

A 

COOR' 



10 



15 




20 



,„ A. R„ H, «. * - - - - ~ 

« (I), P is dew - .«~e. and R' » « - W rf „. 

» im obtain the desired compound of formula (I). 

:rr~rr: — - — « - - 
^sr-rs^i"-— ------ 
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(b) by f«*ng <09*.r me compound of fonnuie (K) 

carbonyl diimidazole ( CD1 N . dim ethylamlnopropyl-W- 
dicyclohexylcarbodiimmide N _ hv droxybenzotriazole 
ew^bo— .. P— * » - rrilTS JLuza.cn <C. 
(HOBT) to to— - V« - ^ 

Synthesis, 453, 19^). u ' ^ . sljcn as a mixture of 

^ BTU) " a ? exa^e a mixture wKh 

acetonitrlle (MeCN) and tetxahydrrfuran <THF). ■ ** at any 

volumetric ratio comprised between 1:9 and .1 ^ ^ ^ 

temperature capable of yielding an aaequa w 

and 50°C, and 

product required, such as a temperature of between 
; pre ferab,y between "^"-^ Qf ^ ^ and ^ are 

At stage ii) of the present process, the comp me thanol, and 

and 24 hours. hx/droaenolysis at stage iii) is 

Remo . B , C to. prOecdye „foup P « £ of b^en ,„ . 

25 The oydWion ~ * ""••»» " is H of else, if to seid compound <vm) P 

30 heating the compound of fonr,ula (VlltV o( 
time, for example between 4 hours and 3 days. 
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,„p,«c U l»,« compounds ^ „ 

present invention. therapeutic agents and in 

The present compounds of formula UJ ar con tribute 
particuiar possess a nootropic and "^^tldtl process of 
to restoring the learning and memory functions ^ vafious 

agei 0 r — 

5 including seni.e dementia of the *zhe,mer Jype . post st 
dementia, epilepsy, cerebral ischaem.a. and mood 

depression. ^ analge sic and/or anti- 

emesis. . , th use Q f the present 

The ^biec. of «- P— «> ^J^v aLptabU, sa.U and-o, 

disorders, including depression ^ 
A,so provided is a method to treat * e a ™ 6 amount of . 

30 characterised by administering a P^rmaceutice.iy 

compound of formulae) to a patient »n n^d^reo^ ^ ^ 
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~ ,r d .r; T tLT^i. «7. 408. » » • 

Neuro/., Chfcago. 30. 113, 1974, u* redu cHon of the levels of 

12l 595. 1980) on the mnemic pathway and o the red ^ ^ 

acetylcholine In the hippocampus. ™° ^J^Zes^e* by Essman, 
evaluated in rats using the pass.ve-avo.dance test. 

Pharmacol. Res. Common. 5. 295. 1973. the present 

; Tne suhiect of the present inven^n ,s. ^ or solvates 

0 compound of formula (!) to a patient in need therec > . ^ 

U is hypothesized that the process of learn.ng and memory* p ^ 

meehanlsms of P* - - 

recent evidence supports the , NeuroscL Nurs . 29. 179. 

quired maiadaptive phenomenon (Amste. P_ ^ 

25 1997; Kumazava T., Neurosc. Res.. 32. 9. 9 > ^ 

b een deseed in various « — 3 

Med., 20. 31. 1998). and it has recently effects on 

nootropic agent, aiieviates neuropath, pa. ^ 200 2). 

30 It has been shown that the anaige cholinergic 
nefiracetam expresses Hse.f through st,mu,a«on of ^e n 
receptors at the spina, and supraspinal level. In so far as 
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, m \ na a known antagonist of the nicotinic 
, n a dose-dependent way by mecamyiamlne, a known 

acetylcholine receptor. determined in mice by 

The activity of the compounds of ^^^^^ te st) and the 

— - - "t^ -^-^^^r 

, m echanlca,-hy P era.ges,a test (paw ^ fol.owlng the protoccls 

the scia«c nerve cr by treatment with strep ^ ^ 

described in J. Pharmacol. Exp. Ther., 303. 226. 

cited therein. ^ mon * Q f humans and animals, the 

20 the sublingual, buccal. administered orally or via sublingual 

The compounds of formula (1) which are a tablets. 

— « * *— ~"th^ ^ o^fsyrupconslstsgenerallyof 
capsules, and lozenges. A fbrmulafon .n ^ ^ 

25 for example ethanol. glycenne or water wrt ^ ^ ^ 

When the composition Is in the ^ p P feparation of solid 

pharmaceuuca, vector — ~ ^ Ign/slum stereate. stamh. 
nations. ^^^J fe in the form of capsules, any 
lactose and sucrose. When the comp example using the vectors 

^nUo™* above in . ~P«* * ^ to any pha ™,acu te l 
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crsrrr^ » rr ^ r - 

Tne typical torn**-. » «»« "^"T. «*» 
which I. a*e » •* «-»• «* Obiter, or other tew- 

tor exaraple pclyraedc gtro*. Saw™, oooaa boaar, 

10 melting waxes or vegetable fate. ^ aqueous or non- 

„ oapsutas. soa,a,a,.P*a.rteO«aas«^osa ^ rf 

0«.™a» « a ccmpotrad osed „ m f tornnlla ( „ oaa be 

p^teararaoorapoa^so^-rs^m. ^ ^ 

Each dosage unit (or oral «ora™« 25mg/kg of a 

„.g 5 ragnrg to 50mg*g. raera Altered .rora , te . 

oorapoaad of raratula (1). Th. '"^^"a oo-adralnlsterad «» o.he, 

vasodilator drugs, and inotropic agents. fof 
30 Examp.es of the present invention are provded in what 
illustrative and non-limiting purposes. 



2004/085438 



15 



PCT/EP2004/050339 



To a solution of DL-.euclnamide hydroch.or.de (1.5 g, 9 mmo.) In water (40 m» 
/ TTZh 9 5 with 10<* sodium hydroxide, ethyl-^xobutanoate (1 9. 7.5 
adjusted to pH 9.5 wren iu/o microwave oven and refluxed 

chromatographated over silica gel (CH 2 Cl 2 / MeOH 

afford 1.1 gofthetitlecompound. ^ 



MS 3 e! TSQ 700; source 180 C; 70 V; 200 uA: 196 (M + ), 97. 

To a solution of * n 

prepared as described in J. Med. Can,. 3 ' ? 14 

me thy,pyrro,idone (NMP, 1, J* « ^ - ^^rring. The 
,5 mmo.) and iodobenzene (5 g. 24.5 ^ 
suspension was heated in a microwave apparatus ^ 
acetate was added to the suspens.cn and the ^J^^^oi^ wHh 
phase was washed with water and *e -* 

20 concentrated to dryness. The residue was * ^ 
solid was filtered, triturated with water and filtered to y.eld 
compound, mp = 185-188°C 4 .48 (d. 

NMR (CDCIa) 8: 7.46-7.37 (m, 4H); 7.28-7.21 yn. in,, v 
1H ) 3 74^. 1H ; 2.78-2.60 (m. 2H, 2.51-2.38 (m. 1H, 2.08-1*6 (m. 1H). 
25 MS E TSQ 700 source 180 C; 70 V; 200 uA: 216 (M + ). 160 97^ 

To a so,u«on of 

prepared as described ,n J. Med. Chem. 36 4» I . J ^ g _ 

(NMP i 12 cc). Cu. (0.5 g. 2.62 mmo.). K 2 C0 3 (1* q. 9^ 

, „ /« r, <*5 mmol) were added under stirring. The suspense 
30 bromotoluene (6 g. 35 mmol) w q ^ ^ tQ 

heated in a microwave apparatus (250 Watt) for b y 

the suspension and the solid -J^^TT^ The organic 

water and the aqueous phase was re-extraci 
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■V i on fiitpred and concentrated to 
phases wr. B-l— - «- "7 ^tL2. «» «— • - 

title compound, mp - 138-139'C. 

3H* 1.93 (m br 1H). „ a 97 

mi „. Ethyl acetate (50 ml) and water (5 ml) we e padded to the P 

and the ethyl acetate was washed w,th a saturate ^ 

NaaSO, Altered and concentrated to dryness. The 
, EbO to give the desired compound. Yields vary from 30% to 60 /o. 
' ^ mP .e«-B-^^ 3 , mm ol. 

A so,ut.on of —l*^^ 

pre pared as descnbed in J Med. reflu L fo r thou, 

and benzy.brom.de (0.6ml, 5 mmol) In CH 3 CN(20 m ) 
B The reason mixture was concentrated to of NaCl. dried 

dissolved in ethyl acetate and washed w«h a ^^^was purified 
over Na 2 S0 4 . filtered and evaporated under — J 6 „ ^ to 
by flash chromatography over silica gel (CH 2 CI 2 / MeOH / NH4OH 95 
afford 0.7 g of the title compound as yellow oil. 



30 Yield: 87% 1H) 429 (d> 1H ); 



1H). 
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MS: El TSQ 700; source 180 C; 70 V; 200 uA: 230.13 (M+), 174.09, 139 04 
91.03. 

Example 46. 1-(4-methylbenzyO-tetrahydro-pyrTolo[1,2-aJimidazole-2,5^ione. 
A solution of tetrahydro-pyrrolo[1,2-a]imida2ole-2.5-dione (0.5 g, 3.5 mmol, 
prepared as described in J. Med. Chem. 36, 4214, 1994), BEMP (2 ml, 7 mmol) 
and 4-methylbenzylbromide (0.95 ml, 5 mmol) in CH 3 CN (20 ml) was refluxed 
for 1hour. The reaction mixture was concentrated to dryness; the residue was 
then re-dissolved in ethyl acetate and washed with a saturated solution of NaCI, 
dried over Na 2 S0 4 , filtered and evaporated under vacuum. The residue was 
purified by flash chromatography over silica gel (CH 2 CI 2 / MeOH / NH 4 OH 95 / 5 
/ 0.5) to afford 0.8 g of the title compound as yellow oil. 
Yield: 93% 

1 H-NMR (CDCfe) 5: 7.29-7.11 (m, 4H); 5.01 (m, 1H); 4.69 (d, 1H); 4.29 (d, 1H); 
4.23 (d, 1H); 3.58 (d, 1H); 2.65-2.50 (m, 1H); 2.40-2.24 (m, 2H); 2.33 (s, 3H); 
15 1.93-1.78 (m, 1H). 

MS: El TSQ 700; source 180 C; 70 V; 200 uA: 244.13 (M+), 161.05, 105.02 
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Structure, chemical name to ^ gQneral procedure Ascribed above. 



Ex. 



Structure 




Chemical name 



1-(2,6-DimethyJ-phenyl)- 
tetrahydro-pyrrolo[1 .2- 
j]tm1dazole-2 ,5-dlone 



Analytical data 

^^55^54^1^, 3H); 5.63 (dd . ih>; ^ 8 
3.82 (d. 1H); 2.70 (ddd. 1H>; 2.51 (ddd. 1H); 2.33-2.18 (m. 1H). 2.26 
(s 3HV 2^0 (s, 3H). 2.06-1.91 (m. 1H). 
MS* El TSQ 700; source 1 BO^CjTO^/^OO^u^^A^M+^O 7 ^ 

-■ . . . P no 7Xi -IMV B BS fdd. 1 



j-\ r\ 1 - Th,ophBn " 2 " y '" 

i^yVV telrahydro-pyrroli 



tetrahydro-pyrrololl .2- 
,]imidazole-2.5-dione 



1-^Toryl-telrahydro- 
pyrrolo[1.2-a] Imldazole- 
2,5-dione 



SQ 700; source iou ^, • ~ - . - - 

WMR (COCW 8: 7.0b (dd. 1H). U.U (3* 1H>; 6.6* (oo. ,n, . u-. 

4.40 <d. IHfc 3.77 ,d. 1H, 2.88-2.69 (m. 2H); 2.58-2.45 (r, 

- -C; 70 V; 200 U* 222 (M + * 194= 16* 

97. 

~ ... -n\. i -7 a iA 1HV. 2.79-2.57 (m, ZH), 



(dd. II* 5-82 (m, 1H); 4.46 (d. IHfc 3.74 (d. 1H); 2.79-2.57 (m. 2H). 
2.45 (m, 1H); 2.38 (s; 3H); 1.08-1.94 (m, 1H). 
MS: B TSQ 700; source 1 80 70 V; 200 uA: 230 (M+>; 1 74, 97. 
mp: 92-93 °C. - 
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-p-TolyMetrahydro- 
pyrrolo[1,2-a] ImldazoJe- 
,5-dlone 



1H)" 3.73 (d. 1H); 2.72 (ddd. 1H); 2.70 (m. 1H>; 2A7 (dd. 1H). 2.38 (s. 
mp: 117-118 °C 



-(5-Ftuoro-2-methyl- 
phenyiytetrahydro- 
pyrrolo[1»2-a]lmldazo1e 
2,5-dlone 



1 -(3-Fluoro-2-meUiyl- 
phenyi)-letrariydro- 
pyrrololl ,2-a]lmtdazole- 
2.5-dlone 



1 -(2-Trifluoromethyl- 

phenylV-te^y 11 " 5 " 
pyrro!o[1 ,2-allmIdazoIe- 
; p.fwHnrw* 



^^a^^^^m. m 6.85 (dd. 1H, 1 54 
r^H* 4.43 (d. 1H,; 3.77 (d, 1H* 2.70 (« 1Hfc 2.53-2.31 (m. 
2H); 2.18 (s. 3H); 1.90 (broad m. 1H). 

MS : B TSQ 700; source 180 70 V; 200 u* 248 (M + ); 97. 

C^R^3) S /.23 (ddd, m i»* (55 b,, lH)T6^r(d7lHK 
V ' - ^ o ™ M 1HV 2.69 (ddd 



1 H-NMR (CDCI3) o: m> v uu "« v 

^83 5 41 , -ad m. 1H); 4.46 (d. 1H>; 3.78 (d. 1H); ; «- . «M « 
M 8(ddd.1H, : 2^(ni.1H);2.14(d.3H) i 1^^2 

MS: B TSQ 700; source 180 -C; 70 V; 200 OA: 248 (MH 136. 109. 

SS^iwTWTieldd; **t3^ * 1 £ 

7 27 (d. 1H); S.64 (m, 1H): 4.42 (broad d. 1H); 3.72 (d. 1H). 2.63 (m. 
1H);2.48(m.1H);2.28(m.1H);2.03(m,1H). 

MS: El TSQ 700: source 180 'C; 70 V; 200 uA: 284 (M+* 228. 198. 
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x R . 7 v? fd 1HV 7 24 (dd. 1H); 7.04 (d. 1M); 

H-NMR (CDC» 3 ) 5: 7.32 (d. 1H), V°». 






10 


M 


-{4-CHoro-2-methyl- ^ 
henylHatrahydro- 
>yrroto[1.2-a]Imidazole- { 
2,5-dlone 


broad m, 1K B 4.44 (d. 1H); 3.77 (d, It* 2.69 (ddd. 1H>; Z48 (ddd. 

H); 2.35 (m, 1H); 2.22 (3, 3H); 1.92 (m. 1H). 

VIS: El TSQ 700; source 180 -C; 70 V; 200 uA: 264 <M + ); 97. 

mo: 122-124 "C. ■— — rrrr 

- ,. "oo t on tm 9HV 7 22 (ddd, In), 




11 




1 -(3-Chloro-phenyt)- 
tetrahydro-pyrrolotl ,2- 
a]im!dazolo-2,5-<ilone 


TfNMR (COCfe) 8: 7.46 (m. 1HR ,*v>J» •"•)• J ■ ■ > 
5.81 (m. 1H): 7.48 (d. 1H); 3.73 (d. 1H); 2.88-2.64 (m. 2H* 2.46(m. 

2 T£™. source « '« 70 V; 200 uA: 280 (M-* 104, 138. 

111. 
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1 -(3-Meihoxy-phenyl)- 
1 tetrahydro-pyrrolo[1 2- 
I a]lmIdazole-2,5-dlone 


(dd. 1H): 5.80 (m. 1H); 4.46 (d. 1H* 3.82 (S. 3H); 3.73 (d. 1H). 2.79 

2 61 (m 2H); 2.45 (m, 1H); 2.12-1.96 (m. 1H). 

MS: El TSQ 700; source 180 -ft 70 V; 200 uA: 246 (M+V. 190. 
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I l-(3-Cyano-phenyl)- 
I tetrahydro-pyrrolotl » 2 " 
I a ]imldazole-2,5-dlone 


1HV 3 73 (d 1H)i 2.84-265 (m. 2H); 2.47 (dd. 1H); 2.11-155 (m. 1H) 
lylS: ErrSQ 700; source 180 *C; 70 V; 200 uA: 241 (M+>; 185, 129. 
mp: 128-130 'C. 





21 
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" TT 

-(4-Chloro-phenyl>- , 
airahydro-pyrro!ol1,2- ( 
i ]lmldazole-2,5-dlona 


FOSBngBCMK 7.42-7.32 (m. 4HFS.80 (m. in* 4.46 (d. 
( 73 (d 1H): 2.79-2.60 (m. 2H); 2.45 (m. 1H); 2.09-1.93 (m. 1H). 
MS: ElVsQ 700; source 180 -C; 70 V; 200 uA: 250 (M + >; 194. 
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1 -(3-Hydroxy-phenyl)- 
tetrahydro-pyrro\o[1 ,2- 
a]lmIdazo»e-2,5-dlono 


^S^g^lilddTiH); 6.96 (dd. "*™>£>2 
(dd. 1H); 5.74 (m. 1H* 4.38 (d. 1H); 3.67 (d. 1H); 2.74-2.65 (m. 2H). 
2 38 (m. 1H); 2.07-1.90 (m. 1H). 

MS: El TSQ 700; source 180 -C; 70 V; 200 OA: 232(M+.); 176. 
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1 -{3-Trinuoromelhyl- 

pheny1M elrah y dro " 
pyrrolo[1,2-alim»dazole- 

2,5-dtona 


^mom^ 7.68 (d. 1H); 7.68 (broad * £ J* 
7.60 (d. 1H>; 5.88 (m. 1H); 4.50 (d. 1H* 3.76 (d, 1H* 2.73 («, 2H). 
2.48 (m.1H); 2.04 (m.lH). 

MS: El TSQ 700; source 180 'C; 70 V; 200 uA: 284 (M + ). 228. 172. 
146. 


17 




1 -(4-Trifluorom8thyl- 

phenyt)-to trah y dro " 
pyrrolo[1 ,2-a]imidazo!e- 

2,5-dlono 


- T£ Sma m* rM #,-M (d. 2H); 5.83 *W*»>£ 
Itfr 3 76 (d 1H); 2.82-2.67 «n. 2H); 2.48 (m. 1H>; 212-1.96 (m. 1H). 
MS: ETTSQ 700! source 180 'C; 70 V; 200 uA: 264 (M + >; 228; 172; 
145. 
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— - 7Z "c qc m 9m? 5.74 (m. 1H); 4.44 (d, 




18 




— . ■ « 

-(4-Methoxy-ph3nyl>- 1 
9trahydro-pyirolo[1,2- f 
i]tm}dazo1e-2,5-dione f 


HV 3 81 (s 3H); 3.73 (d. 1H* 2.79-2.39 (m. 3H); 2.08-1.94 (m. 1H). 
II? — . „ ■„ =nv cimts 1H); 5.79 (m, 1H); «.45 (d, 




19 




1 

1^3,5-DlmelhyW>h8ny))- 
telrahydro-pym>lol1 ,2- 
a]imWazole-2,5-d1one 


'H-NMR (CDCb) 5: 6.98 (s. ZH). o.os (». * ' ' . „ 
1H): 3.72 (d. 1H); 2.77-2.53 (m, 2H); 2.44 (m. 1H); 2.33 (s. 6H). 2.00 

MS: E.TSQ700; source 130 'C-.70 V; 200 uA: 244 < M+ ); 188.97. 
rrr ina-104 *C. 
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1-(3.4-DlmBth^phBnyl)- 
tetrahydro-pyrrolo[1 ,2- 
a]imtdazole-2,5-dione 


>H-N MR (CDCb) * Hgg 1HV. 7,6 (d. 1H); r.04 (d* 1H, »^ 
1H ); 4.44 (d. 1H); 3.72 (d. 1H>; 2.78-2.52 (m. 2H* 2.44 (nr.. 1H). 2.28 
<s.3H): 225 (S.3H). 208-1 .93 <m,1H). 

MS: ZQ. ESI POS, spray 3.25 KV; source 30 V; probe 250 C. 245 
(MH+). 


I 21 




l-Naphlhalen-2-yl- 
teUahydro-pyn-ololl ,2- 
allm!dazole-2,5-dtona 


1H); 7.55-7.45 (m. 2H); 5.97 (m. 1H); 4.53 (d. 1H); 2.80 (d. 1H). 2.86- 
2.68 (m.2H); 2.47 (m.1H); 215-1.99 (m,1H). 

MS: ZQ, ESI POS, spray 3,25 KV; source 30 V; probe 250 C. 267 
|(MH*). ' 



23 
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— l 

-(3-lsopropyi-phenyJ)- 
etrahydro-pyrrolo[1,2- 
allm!dazo!e-2,5-dlone 


^^^j^^^^ldZlH); 7.27 (m. W'-W^ 1 * ™ 

taoad d, IHk 6-83 (m. 1H); 4.46 (d. 1H); 3.74 (A 1Hfc 292 (m. lift 

2.80-257 (m. 2H* 245 (m. 1H); 2.04 (m. 1H); 1.26 (d. *H). 

MS: 2Q. ESI POS. spray 3.25 KV; source 30 V; probe 250 C. 259 

(MH+). 

^ScCDCl^T^^ 
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1 -<4-Chtoro-3-methyt- 
phenyt)-tetrahydro- 
pyrrolD[1 ,2-aPmidazole- 
2,5-dione 


IHk 4.46 (d. 1H); 3.72 (d. 1H): 2.79-256 (m. 2H); 2.52-2.37 (m. 1H). 
2.40 (s, 3H); 2.09-1.93 (m. 1H). 

MS: ZQ. ESI POS. spray 3,25 KV; source 30 V; probe 250 C. 265 
(MH+V 


24 




3-BenzyM-phenyi- 
telrahydro-pyrrololl ,2- 
al1mldazol8-2,5-dione 


"X U « <*•• «* 332 <*■ 1H>: 3,6 ldd> 1H,: "* 1 

ihv 2 4B-2.27 (m. 2H); 1.81 (m. 1H). 

Msi AQ^ ESI Pos, 3.5KV: source 30V; probe 250'C: 307 (MH+). 
mp: 134-136'C. _ -I 
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25 




-MethyH-prienyl- 
9trahydro-pyrrolo[1 ,2- | 
ilimidazole-2.5-dlone 


26 


o*C\X) 


3-lsobutyl-1 -phenyt- 
lelrahydro-pyrrolofl ,2- 
a]lmidazole-2,5-dione 


27 




1-(3-Fluoro-5-<Tielhy)- 
phenylVtetrahydro- 
pyrrolo[1 ,2-alImidazole- 
2,5-dtone 


28 




1 -(3-Fhioro-4-methy I- 
phenylVtetrahydro- 
pyrrolo[1>2-a]lmldazole- 
|2.5-dlone 



(dd. 1H> : 2.78-2.58 On. 2H); 2.45 (m, 1H); 2.07-1.65 (m. 3H): 1.54 (m, 



4U V 1 oa (d 3H): 0.9B (d. 3H). 

2 IS. « »~* source 30V; probe 250-C: 273 (MH+). 

SKcJ^^ 
(d. 1H); 3.73 (d. 1H* 2.84-2.63 (m. 2H* 245 (n, 1H): 237 (s. 3H). 

4 46 (4 1H); 3.73 (d. 1H* 2.78-2.63 (m. 2H* 2.50-2.41 (m. 1H). 2.56 

(MH+), 192, 97 
,mp: 136-137°C. 
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. : * *a 7* 1HV 3.7B (d. injf] 
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— T 

ra-MethyM-phenyl- 2 
etrahydro-pyrrolo[1 ,2- I 
a]lmkiazole-2,5-dione I 


K-NMR (CDCb) 5: r.tM-'-<u — * - - 
^B3-2.68<rn.lH*2^^ 

rfS: ZQ, ESI POS. spray 355 KV; source 30 V; probe 250 C. 
MH+). 
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(S)-1-o-To!yl-tetrahydro- 
pyrrolo[1 ,2-a]lm!dazole- 
2,5-dlone 


1H), 4.45 (d. 1H)i 3.78 (d. 1H); 2.68 (ddd. 1H* 2.48 (ddd. 1H). 240 
5 29 (m 1H); 224 (s. 3H); 1.93 (m br, 1H). 

2 2a. ES. Pos. 3.5KV; source 30V; probe 250-C: 230( M+ ). 143. 
118. 97. 

rain - -51 .39 (c= 0.4, MeOH). . 


31 




I (R)-1 -o-Tolyl-letrahydro- 
l pyrrolo[1,2-a]lmidazole- 
2,5-dlone 


,HY. 4.45 (d. 1H* 3.78 (d. 1H); 2.68 (ddd. 1H): 248 (ddd. 1H), 2.40- 
118, 97. 

f l » 52-24 (c=0,4, MfiOH). 
feM R (CDCb) * 7.29 (d. 2H); 7.25 (d. 2H); 5.80 (^g 5 ?! 


32 




" i-(4-Ethyl-phenyih 
letrahydro-pyrro]o[1 ,2- 


J w 3 . 7 4 (d. 1H* 2.78-2.56 (m. 2H* 2.65 («,. 2H); 2.51-2.38 (m. 1H). 
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MS: AQA, ESI Pos, 3.SKV; source 3 0V; probe 2bU"C: 24b.1(M+). 
mp: 98-99'C. 



1-{4-tsopropyl-phenyl)- 
tetrahydro-pyrrolo[1 ,2- 
a]lmldazole-2,5-dione 



'H-NMR (CDCb) »: 7-32-725 (m. 4H) ; 5.58 (m, 1°. 1"* 

3.74 (d. 1H); 2.91 (m. 1H); 2.78-2.57 (m, 2H); 2.51-2.40 (rn, 1H); 
2.15-1.96 (m. 1H); 1.24 (d, 6H). 

MS: AQA. ESI Pos, 3.5KV; source 30V; probe 250'C: 259.1 (MH+), 
mp:124-125"C. 



34 



35 



>^> r O' COOH 



1 .(4-HydroKymelhyl- 
phenyl)-tetrahydro- 
pyrrolotl ,2-a]imldazole- 
2,5-dtone 

4-<2 ,5-Dioxo-hexahydro- 
pyrrolotl ,2-a]Imldazo1-1- 
yl)-benzolcacld 



36 



'H-NMR (CDCb) 6: 7.41 (m, 4H); 5.83 (m, 1H); 4.70 (ii W 4^7 w 
1H); 3.74 (d, 1H); 2.79-2.59 (m, 2H); 2.52-2.37 (m, 1H); 2.10-1 .93 (m, 
lH);1.72(sbr, 1H). 

MS: AQA. ESI Pos. 3.5KV; source 30V; probe 250"C: 247.1 (MH+) 
mp: 1 59-1 61 °C. 

' H-NMR (CDCb) 5: 8 .06 (d. 2H); 7.47 (d, 2H); 5.85 (m. 1H)1 ^ <* 
1H); 3.71 (d. 1H); 2-77-2.61 (m. 2H); 2.5-2.36 (m. 1H); 2.05-1.91 (m 

MS: AQA. ESI Pos. 3.5KV; source 30V; probe 250"C: 261 .0 (MH+). 
mp: 252-253'C. 



4-(2,5-Oloxo-hexahydro- 
pyrrolo[1 ,2-a]imtdazoH- 
yl)-benzoic acid ethyl ester 



fr-NMR (CDCb) S: 8.10 (d. 2H); 7.5 2 (d, 2H); 5.8b t m, 1H); 4.50 (d 
1H); 4.38 (q, 2H); 3.75 (d. 1H); 2.82-2.66(m. 2H); 2.56-2.38(m. 1H); 
2.12-1.94(m. 1H); 1.39(t. 3H). 



26 



27 



. ^rtw. nmho ^n-n? 2B9.4 (MH+), 






I 


VIS: AQA, ESI Pos, 3.t>tw; soun* ow, K . - 

21 8.4. 

mo: 158-1 59'C. 
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1 -(4-Methanesulf onyl- 

phenylH etrah y dro " 
pyrrolo[1 ,2-a]lmidazole- 
2,5-dione 


* H-NMR (CDCb) 5: 7.98 (d, 2H); /.6b (d. 2H); 5.90 (m. "in,; W V* 
1H>; 3.77 (d. 1H); 3.05 (s, 3H); 2.84-2.68 (m. 2H); 2.57-2.42 <m,1H); 
2.11-1.93 (m, 1H). 

MS: AQA. ESI Pos, 3.5KV; source 30V; probe 250«C: 295.1 (MH+) 
312.1 (MH+NH3+). 

^ r 143-145'C. — 
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1-(4-Ruoro-phenyl>- 
tetrahydro-pyrroto[1 ,2- 
a]lmldazo!e-2,5-dlone 


^H-NMR (CDCb) S: 7.3/ (m, 2H); 7.12 (dd, 2H); b./8 (.«. »H); 4.47 (d. 
1H); 3.74 (d. 1H); 2.80-2.56 (m. 2H); 2.46 (m, 1H); 2.08-1.93 (m. 1H). 
MS: AQA. ESI Pos, 3.5KV; source 30V; probe 250"C: 235.1 (MH+). 
mp:158-159'C. _- 


39 




1-(4-Cyano-phenyl)- 
tetrahydro-pyrrolo[1 ,2- 
a]imtdazoIe-2.5-dlone 


'H-NMR (CDCb) S: 7.72 (d, 2H); 7.60 (d, 2H); 5.87 (m. 1H>; 

1H); 3.76 (d, 1H); 2.84-2.68 (m. 2H); 2.57-2.43 (m, 1H); 2.14-1.94 (m, 

1H) 

MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250'C: 242.1 (MH+). 
mp: 175-176-C. 
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: rrs hTTx. q on Mdd. 1H* 7.75 (dda, iH)H 


l 

40 




- T 

-Pyridin-2-yUetrahydro- 7 
3 yrrolo[1,2-a]imldazole- ( 
2,5-dione 1 


1H) 6.04 <dd. 1H); 4.52 (d. 1H); 3-79 <d. 1H); 3.09-2.97 
„ 1HV 2 78-2 64 Cm. 1H>; 2.41 (ddd. 1H* 2.15-2.00 (m, 1H>. 


41 




1-Pyridin-3-yl-telrahydro- 
pyrrolo[1 ,2-alimtdazole- 
2,5-dlone 


1H); 4.50 (d. 1H* 3.75 (d. 1H); 2.84-2.67 (m, 2H); 2.56-2.40 (m. 1H). 

3.5KV : sou™ 30V; 250-C: 218^H») 


42 




1-(5-Melhyfpyndin-2-yl)- 
I letrabydropyrrolo[1 ,2- 
a]imJdazole-2.5-dlone 


1H,; 4.49 (d. 1H* 3.77 1H); 3.05-2.94 (n, 1H,;;2.77-2.62 «m. 1H>, 
o an fddd 1 HV. 2.31 (s. 3H);2.12-1 .97 (m. 1 H). 

M^^eslpcJ^sou.e 30V; pro* 250-0:232, (MH+). | 


43 




I l-(2-Cyano-phenyl)- 
I tetrahydro-pym>lo[1 ,2- 
I a]1mldazote-2,5-dlona 


1W 5 95 (m. 1H>; 4.50 (d. 1H); 3.81 (d. 1H): 2*5-2.64 (m. 1H). 2.56- 
mp: 94-95°C : . ' 
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Pharmacological Msfthods 

Chronic constriction injury model 

A peripbera, mononeuropatby was produced * — 
constrictive ligatures around the common acnbc nerve accord.ng 
described by Bennett & Xie (Pa/n 1888. 33. 87-107). 

^ul. constricted viewed w*, 40 X ™ « P< 

untouched. 

Paw pressure test 

The noetceptlve thteshotd !„*.».»» de»m*»d w«h en ^ 
i oi noo oq 553-560^ Rats scoring below 40 g or over fo g au. y 

:rr z™«on (25 * -i—. - — » — — °* 

250 g was adopted. 

A. experiment we™ penWned on «. summed to pew-ptessute test 14 dw ^ler 
injured paw (dx) was observed. 
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motility in comparison with sa.ine/vehicie treated rats. Furthermore no modmcation 
T motor coordination was revea.ed by the rat rota-rod test (Vaught J. et a/. 
Neuropharmacology 1S85, 24. 211-216). 
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L.rrrT_nr """""" " F the .nvfntion and 

MQNatjaJRQPMHV " EQUATED — 

E R^SURETE^ ,, p - w -Zr e s7U- r r-nr-rais 



TREATMENT (l-C-V.) 


Paw 


Before 


After 


Treatment 


Treatment 






dx 


24.3 + 2.9 


23.7 ± 2.5 


SALINE 








VEHICLE 




dx 


26.5 + 3.5 


22.9 + 3.6 








GABAPENTlN 


30 \ig 


dx 


24.5+4.7 


46.3 ±4.2* 


LEVETIRACETAM 


300 fig 


dx 


24.0 + 3-9 


37.3 + 4.6 A 


Dl MI RACETAM 


100 p.g 


dx 


25.1 + 2.4 


42.8 ±2.5* 


Example 1 


10 \ig 


dx 


26.0 + 2.2 


36.3 + 5.1 A 


Example 2 


10 »ig 


dx 


23.5 + 4.0 


42.2 + 3.9* 


example 5 


3 fig 


dx 


27.7+2.8 


39.3 + 4.5A 


Example 6 


3 jig 


dx 


26.7 + 3.6 


46.1 + 5.0* 


EXAMPLE 13 


30 ng 


dx 


28.5 + 2.9 


55.4+4.7* 


EXAMPLE 22 


30 jig 


dx 


25.4 + 2.7 


48.5 ± 4.6* 
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